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£ tMt^S. V3L<*\ SL®% M^1J2.S 

#tfl# ifloQ #%.Q ^4f^^^2f. #7| ^<Q% 3^f°Q S\m ^7] 

# ifloD>H ^sl^ *14U£0 ^#*Kr 74^5. ^^^-sj. #7j 

O ^-S-o] 2^*1*1 tf£ *J 1 7M^£ #£2} ##o| S ^ jfl 2 TM^S #£ 

S #7| *fl 2 TM^Ji #£ofl>H *t?l«h ^ #71 *1 1. 2 7}^^ 

a«»>c}. 

5. 1 

Mfil . MREIT 
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^Mr^i 5c 1 {Apparatus and Method for processing magnetic flux 

sity} 

E^SJ 7}^*f ^g] 

5. 4a^ #-§-'2- o|^^oi ^^i^ <g^ # ^ 

5. 4c^ tfl# tfl^-SJ ifl^ £ ofl*) -=-ofl afl^r^. 

erietion)# M^M)^ 3«£S} £*m^f *J] 2 *Mr*J£ ^ i^VS 

i 4d4r %W ^SJ# UElMlb 3J£# S#*r£r *J 1 *Mr«2JS 

5. 5b^ Q%o\ t%7\^ o]-g.©} t4E|Lfl £ ^ 

100 : 3^^^ 200 : MR I 
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300 : <3>yjf 400 : t]^£«]o) ^ 

500 : 21.31 : *R 

23.33 : 25.35 : ^<3&7| 
37 : 3eg#*l 

^g] 

°!*] #A«2J ufl« ^^SjSf^. 7|££ X->4. MRI . i# 

^o| ^sjji si t4. ae=m °1# H J^€- oijj] 5 - §^)o, ^ 7l ^ ^,3. <^ 

5}^^ 0]^*K Sfl^ep) 1989\3oJ)-- MRI 7l£# ^ 

S\m 3£S ^SjSU. a Oj^ofli 0^7} *!^£]<>1 o|3 

Current Density Imaging (CDI) 7l#o]c}. 7\$S\ CDI 7|#£- *|4f I^^- 

ae4<4 o] cdi 7i#^ 37}*i ^ ( 
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Jntfc ^S£- 7r3^. o|^ MM #h| ugoQ ^tfltfo] $1*l*rJl 5U# nfl. MHI 

(main magnetic field) 3 «J*lS]^ «J*£?J z-^Hf 

D JS. ^ °}o] ^ 7}£-»}7] aa^ojD}. -a ^ ^u]7} *V aloQ ^ ?}^&\ 

*\Ho)7] nfl^ofl. 7]£2| CDI 7]££ 4} ^>8^^ S. 

3E*>. ^7|^ ^J§# <g^fi}^7| 3t> 7|^ 71^^^-. 1970^ 

^SJ°1£- 37lSJ»l^:±S*#%«8 (Electrical Impedance 
mography. EIT) 7]#o| &z}. o| HIT 7l#£ ^^S\ *i7}2$ l4e*tfl^ 

<3## *fl^tm. 3. EIT 7|££ ^5 A^cfl^o^ «} 

. a S»*fl2] S^oQ o)£| 7^21 *1^# ^f^U>aj o]*fl ifl».o] ^-.a <g#£}*IcK 
°U1^ S^ofl ^3 0*3 #63 ^4f€- °J7F*> ^ofl r4A| fi^ofl ^ 

ifl^-sj <3#s}*te 7l#o]^. oj^Tfl 

J*J] tfl^ n}E} ^^2}^ ^ 2£ «|. «i =-21 

«1 ifl^ ^»fli^^o| >MS c}B 7f7|7] nfl§.o|^. #71 EIT 7l# 

5| D J#£ afl^ofl §?J 6fl#i^ ofl^. c+3# 7fX|j7 sic}. 

M# ^*«M CDI 7|£2* EIT 7|£# -§-^l?l ^7)^ OJJM^ 

^^7|^ (Magnetic Resonance Electrical Impedance Tomography. MREIT)o| 7fl^ 

sm. 

24-7 



it> ^£ ^rfc ^7*2] Pj£7f «3^oQ^ ^ 

US ng-?- niQf^uh &7| ng^ofl *H^£ Also 33*I.2.S 

£ ttM ^7|*> 7i#sj 7|##sj ^og o}#*> 

. *MriJ£ -y^op x«g a^^s ^iTimji. ^^th 

3] *W tM^je ^3: *|eJ m cfl 

^>g£j^ 7M^i# ^3*Kr T^Ui ^^5*. ^7) 

#o ^ ! T^fe^S ^o] S^s] ^ 2 74^i £S] 

Jl. ^7] *fl 2 TMrUS >8£°l1>H 7fl7l*l * #7] *) 1. 2 TM^i 

i^o^ 

^7i #7i *h^s « # ^ <gcH?d mr i <g#°j ^i7i ^si§ e 

£ #7| 2 ^£-<M *$?]t\7\H. q 7] ^ 2 74^^ i >8£ofl 

<9#SJ £7ja| 7]#7l# eTlS #7l 74] 2 ^-ofl^ ^]7i 
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C*. 3E*r. #7| #7| Iffil **7|#S (Magnitude) <9#S| xfl7| £2*°* #7| 

#3 7i^7ic #71 *) 2 74^i -s^m *]?mch 

# 7 | *Mr1!^ ^^S|7| ojojoj ^^Jon Sg^of^ #7] 

7] A^cfl^ vflJfofl 3«f. ^7fl£}: #7] ^^oQ >£7| A^tfl^ tfl 

>H *H*W5t# #7| #£-ol 

*l 1 *M^i *1 2 *}^ D di £eJ*Kr ^Tfl 

: #7) ^] 2 *]7l*Kr ^Tflfi}: #7| 7$ 1. 2 T^r^i 

3^6-}^ attach 

^7] 7}^i# Q&O] X^SJTJ #o *] 1 7}^i ^^-2} ^§o) S 

^ ^1 2 *H^j£ £B^f£- ^Tfl^. ^£ ^^<H| ^71 ^3 ^4?^ 

# 3S*>0| #71 1 ^MrUi >8^-# TflAf*}^ C+7flfif: >^7| *] 2 T^^i ^ 

# ^7] ^^i^ #7| 1 THr^i ?J£1 J*J# 7flA> 

^ ^7fl# x#*m}. 

°1*L i3# ^s] uf^y *J>|Uloii# Wis] ^^c^ 

i lo ^ ^^og 74^H ^>8# ^Vfl i^o|c|. a iofl 

«m ^o]. £ ^ofl ir|# claim ^s. A^cfl^( S )o] qj 

oil °^ 
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1 .2. — N)£j AHaS ^J*Ur ^3 3^^4^(100)5-2}. #7l a;*) 

#(S) ifli^oQ ^^S-oO *m ^#ifl#(S) iflSl 7M^£^# ^#*Kr 

I^°J5. ^<J* (200)5*. #7) ^#3 *Mr*li &3 ^ #S 2^ i^S 

eJ*U. #7l #§ ^^oQ>H ^3>H^ «!4PM300)*l. #7| ^#tg 

(S)£l ifi^ *Mf*|£Sl LjE+U]^ Cj^Zflol ^ct{400)3}. #7] 

^(lOO)oQ ^*r£r 3^3! (500) O 

#7j ^^^^^(100)^. ^ej£* ^£ «l7*#2l ^^o)uf £^|§o] oj]^ a. 
£5 ol^oj^I (21) 3} . #7) (21) oQ £^(wire)(23)# 5E 

#7l ^#cfl#(S)Sl fi^oj) ^^(21)# %o] 7 > 

•MSh #7) A^cg^(s)o| H^CboundaryJoflJH ^Mr^i^ aflsig. ^c}7] ^ 
}7\ 3^(21)# #7| ^#cfl#(S)S1 MiS^El o]^ (separate) X| 71^- ^o| tt}^ 

#7l ^^(21)# #7) A#tfl#(S)£L^f£l o]^Al7l7l #7| 3^(21)2* Jf 

Sj^. ^ #71(25)0 3 i^C+. #7| ^oi -§-7l(25)Sj #71 3^(21) 

***5U. ^ ^S. 7fl^ #Efl£ #7] ^#cfl#(S)2} 3^*^. a^Jl #7) 
£-§-71(25)21 Uj-^ofl- ^ 6fl ^ |om ^Ufl*) -g-o^ o. >;#7j7r #<U£l<H*l 

t}. foW ^6fl^ £°Jj# S^ftV ^*l£r ^^(21)o.S^El 3 

7r ^<2-g-7l(25) vflofl ^«yS r 7U *27fl 01^^ ^£#71(25)^ o\£jj;\o\ # 

2^ (21) # A#cfl#(S)Sj S«5£.£*M Tj^oj^ ol^A]^ s-AloJ) ^cfl*} 

flom ^ofi^ -§-oj}^ S^r*V ^^^O <>J£*M #71 ^gtfl#(S)oI] ^<gti\ 
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tt&a.s.^ . ^^(2i)2f 3<*eRr ^#ta#<s)£] e*i<M mr i <9#si ag 
^ #^ ^ sm. 

£ 3^^^(100)21 ^AloQ^. i 3a 5J 3boQ i>qe> «>Sf ^ 

3^(31)2*. #71 ^^(31)oJ) 5-3(33)*}. #7| *j^(3l)£ 

^(^Jg)Sl ^^#7|(35)^ S^C}. #7] ^°?&7|(3S)2| *>» #71 *] 

(3i)2f Jf^sU. c}# #e8^. #71 ^#cg#(S)3| aejji 

71 ^^^-71(35)21 ifl^Oflfe. ^6fl^ ?Ojl4 ^68^ #°Ji# >1^7|(37)7> # 

sjo^ sic}. 

#71 34^^^ (100)^ ^#cfl#<S)S] ^<H] J^S|a. t^ofl ^ 7flSl 
^^^^(lOO)oflof ^« 7 > ^epo sit}. n|E|^ «p 7^2} ^^^(lOOjofl S| 
#71 ^^tfl#(S)v^og J*j= 7 } 2^t}. 3^^^(100)21 7fl^# EE}J7 7}# 
# ofl. #71 ^#cfl#(S) iflof) ^j4fO ^<y*}7l 3^^^ (100) #°fl cH*> 

^ N£ E(E-l)/2 7flo|t}. o]- #71 A^ta#(S)vgoq>H ^ ^ S o, 

^5} ^cf. #7] ^^?J^^(S)2» # ^ols| ^<y Aj^g ij (^i.2....N)^Jl 
t}. #71 34t #71 ^#«J#(S) ifloijAl ^ = C^^V,)^ ^ 

#7] T^^S. ^^^-(200)^ MR I #*l£>H. #71 *J^f Iiofl n}# #7| A^tfl 
(S) M]2j 744 Hi BJ# A#»VC|. **|. #71 7}^ BJ #71 Tf^^i ^ 

•^■(200)21 ^7}#(mai[i magnetic field) 2} z^^ofl ofl^e}^. 7}4 &z 

^#*m. ^. #7J TM^S. ^#^-(200)^ #71 ^^cfl#(S) uflofl ^<y^ Z| 

(I 1 . 1 2 . 1 3 l")ofl Slag 744 ^5. < ^ B »' B »'"'' jB i A >s ^#e>c|. 
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#71 ooo)^ ^^^J^^(ioo) ^s. #m>\*\ #71 >y«j^ 3^ 

(100) #7| ^#i*#(S) ifloQ *j^r£ #7] 

*3 (100) 5ft ^W. X« #71 ^^(300)^ #71 T^rHi ^#*(200)ofl 
c3 ^ BJrU *Q I. 2 *Mr^i &z2\ &z^i £-eJ*}t}. o^lA?. 

7i *o i t4^^5e. #£ #7] ^^ca# va^sj cg^ g §^ ^ 

(feature)!^- t-tEttfl^ 2&S>7l #ji S^t* ^# (saooth feature) # ^ 

#i£# #7J J$ 2 #£ 3J ofl^J ^.o| # 7 J 

*> X«*V^. #71 05 #*(300)£- #7l *j 2 7* 

*M*> #71 *Q 1. 2 7}^^i #£ i^s* ^ 
^1?]^- #7] *fl 1. 2 TM^i #£ ^ ^Ol 

C+. #71 ^#^(300)^ tf#ol ^3 #71 7j^^i# *|#^ ^ ^al 

^^Oj #7] ^#Cfl#(S) ifl^Sj 5.^1- ^^r^i Jj§ 7fl#*H^. Ol 

>M. #71 7]^# P2| <^o}o S 1/PS 5^ ZL*\JL. # 

tl:±^«i]°l 4^(400)£ #71 S 3^5. JJofl n)^ #71 ^#cfl#(S) 

^ <g#smc*. 

?J7J. £ lofl «m ^Ol. A^cfl# (S) oj ^ Al^]o| -jjjoj] c^oj 

^^°J^^(100) Ol *£t%|£|. ^# W ^#cfl#( S ) Lfl^-ofl 

5. ^r^t *l°l£. ^ o|#°] ^^5)olo> *>7l nfl^ofl #71 3 

^*J^(100)£ ^o]i 3711 o)# sj_3.*}Dj ?>^o.S «H;MS|<H°J W. 
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oo) #6fl ^7} ^i^#<s) ifl^-ofl ii oi.2....n)o 2-^*m. 

nfl. *t*%S. ^3^<200)*f #7l ^^cfl^(S) ifloQ ^<B£ 

j^-C/ 1 ,/ 2 , — ./"Xfl 216H *m ^^cfl^(s) ifls] 74^ ^5. 

^3^#(S)2J fi£ ^ #7| T^^i ^^-(200)^ 

^oj] «g^*r ^i^- °PM. ^71 &«3 3tt ^la^ # 

3^<a^«EHioo) tf§ #bB >^7| ^c}j^(s)ofl *\~?\ 531 ^ 

^ ^^^(100)^3* ^^cg^(S) Afojoj ^?Q^ (boundary) oQAiS] *I «tf 

^. -y^Sl^l tf£ 3^«y^Hl00)^-ofl S\ 

°l. «B ^ #7] T^^i A^H. (2 00) 7j7fl 

Srr -3.°]^ ###o| S^c*. #7| £#^(300)^ ^7} a 

€ ^1*5. *fl 1. 2 7}^^S >S£- frzS\ &z3. ^-ellVcf. #7] 

(30O)4r 3*1 £2 (boundary condition) ^« =jB *# ^4}^ 1# o|-gs}oj 

-MM.. I V ^ = ° 
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3>MM3oo)^ w 4 2 *Mr<UH #£ <27i W 

i 4c^ #7] ^3 ifl^S] rg^ gj oflT) ^ofl 6^*^ #7j 7^1151 <8 

2? -S4)*> ^(variation) 0 l-HM^ ^M** SSTOfe 4 2 *Hr 

5. ^rg- S>M1>C}. £ 4d£r #7] 7}^^£ <3#SJ #^2} L* 

vfl^ 3J££ 5^5f^ X| 1 7}^^i EPz% £A]efC|. #7| *fl 1 74^^i # 

£ #7| XI 2 7^ D Ji #£ a ^ S^aS ^17^^71 

^ 7MSJ ^o>*>^. % ^AV?q^ £ 5aS| #71 MR I 7^7) 

5. (Magnitude) <3#2J A^^JSlS-^El <g<HX]cK #7] MR I <g#£l /J^i^r #7] 
BI 7^71^5. ^#2] /fl 71 (intensity) *SSK VA *)°1] ^-7iw}Dj . #7l MR I 

°\mr ^7i *3 ^ tfl^-2| sa^ ^ oiiti^ aw. ^ 

#7| X] 2 74^^i ^ */*>Q ofl^tf}^ <9#21 ^7j;*J 7j#7 | ( Vi^ S ^. 
^oi^!^. 4>*H1 2^ #7] ^ 5L^# *M* 5L^21 c4J# j£oj 

-V • [D(|VAi1)^(| Vwj) V«]VM 
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I 747|^S. °J#3 4]7l ^TlS #7| Tfl# ^?JS| ^7Q§ ^ 

% ^ * W s**MI^# o|#ef^ ^71 2 7*435. #£ A <8 

3 $7J3 7l#7l(^«)^ ^7] ^ cQtf ifl^S] ^^7JS| ^Tflg 

7] 74] 2 T^US. ^£ a *V^ ^§o| jflTlg 0|^ofl. #7| °?*Hf (300)£- 

71 4 1 X}*QJ£ #£ ^Sf ^7! *] 2 TJ^^S. #£ ItM^Cf- Ol^TQ 

^3 ^ tfl¥2| <y^7f §7]S *fl$l*! a <g^2j 7}^^i^. 

Set. n|^. a ^^sl ^TflcHJ^ tM^S *W o|^o| 74^^5.7J 

tf£r 74^^£ Tfl^C}. ^71 «1^(300)^ *j*l*> 

^71 HRI <3#i>S-S-El 3£*m. aelJl. ^7] ^Tflofl^ Ef^E^ 

°]°\. #7] 03^(300)^ #7| 74^£ 5^°+ #7| 7fl#£ 74^^S 
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.^Wi^€- #7| X3# CT (i^r ^^Ji^lt 5E. 5bS} ^o) <g 

am £ ^<3£- ojai] §*Q §af ^ ^JEO 
D di§ a ^^^^oQAl 7^i# ol-g^oj 7fl*m flch nj^Aj. ^ 

3E*h 7}^^£2] <y*J ^£ Ol^joj ^7Hj]£. ^2|^ tflo|EiS #7] 
3# 3L^r 3^". ^i2) *]7l ^2}S 

i <9#€-£ <y*a^si 371*1 ji^s}^ 7^7| 

lectric/«a«netic stinulator) . 4]§ *M7l (def ibri Uator) . -£J^ ^^-7] (cardiac 
cemaker) § *}7*7l oflM^# o^^- ^7}7}^ *lfi7l7lSl £^#7} 7\^i$*\ 

o]^M tfi«-# #6fl ^TjE^ £ 7l# o|^7^ o>q 

3*fl7|o) «>t}. 
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9^82 ^^-^.S £e1*fJ!. #7| *J) 2 ^MrUi ^£ofl>M ^7i?> 

£ *g i. 2 th^sl 3tt*>£- ss, v *Mf 2# ^8*3. e> 

21 

^7] °4tf¥£r >^7| 74^i <3<H*! MRI ^7|#JE <8#£] /fl7| 

£*# #7| *I] 2 ^^-oQ^ 74]7l*Kr ££r ^ °S *f*r 7+ 

3] 

**] l ^ofl o^cHvH. 

#7] <3^£r ^7| 4 2 *Mr«yS ^ofl 6B^*>^ ^^21 ^-TJ^ 7l#7|{> ^ 

^ ^71 741 2 ^Mr^i ^^OJI^ *l]7l*te S^jo^ TMr^S. % 
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4 J 

*3 l K°\M. 

*k*%5L7\ ^S|7j Ul^-B] 7t*U£0 44101* 51 

$^<& 5] 

^cg^ I?ofl *§4?^*J^S #7| A^cQ^ ^«.ofl ^4f§ ^ 

^7) 74^^£# ^#0] X«5)7l tf£ ^] 1 T^S. ^£-0| 5 

^ ^] 2 74^^i ^^J2.S ^Tflfif; 

#7] 74] 2 T^^S. >8$«]4 74] c*7flS}: 

#7] ^ l. 2 *M*si£ ^ ^#*Kr <E*7ti# a^m* 2^ 
el 

6J 

41 5 #ofl 51M>M. 

^7] ^^£f Q%<>\ ^ i 74^ £ ^aj. ^§Ol 

«^ 74] 2 74 ^3.0^. ££1*^ ^7|]^. 
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>£7| 4] 2 7}4?*!£ >S^S- ^7| ^63 W ^Mr^i** #7] 70 1 7* 

«J£ ^£ #3 *K> jQ^fe 23- tHJ»£ e}^ 

Ml. 

3^9 7] 

74] 2 *WU£ $&<*\M *|7l*te SWUW. 

KRI <3#3 4I7| ^7) 2 74^i ^^-o^Ai *Q7laRf 

8] 

* s ^oq ojch>h. 

#7| 7p 2 THr'iJH ^^oflA) ^7^*}^ ^tQoQ^ . 

^71 *fl 2 7}^45. 6H^C>^ <g^Sj ^7J^ 7f^7|# #7| Tfl 2 

9] 

Ml 5 #ofl floW. 

7^5.7* ^^5|7| <9^SJ ^Tflofl Sfl^fe #7] 

Ti^.. *}*«£7} ^ <g«| uflJfi^ 7j^£# 7fl#*>fc #7fl# 

*r 5# ^^S.S. i\£r Tie] 
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